Effect of intravenous iron supplementation on hepatic cytochrome P450 3A4 activity in hemodialysis patients: a prospective, open-label study.
Cytochrome P450 (CYP) 3A4 is an enzyme with activity dependent on the reduction of heme iron that is responsible for the metabolism of many drugs. CYP3A4 activity is reduced in hemodialysis (HD) patients and thus may be related to functional iron deficiency. The purpose of this study was to investigate the effect of IV iron supplementation on hepatic is CYP3A4 activity in HD patients. This prospective, open-label study was conducted in 12 iron-deficient (transferrin saturation <20% or ferritin <100 ng/L) HD patients on stable medication regimens. To probe for hepatic CYP3A4 activity, an erythromycin breath test (ERMBT) was administered before and after 1 g IV iron sucrose (administered as a 100-mg dose [20 mg/mL]), at each of 10 consecutive HD sessions). CYP3A4 activity was estimated by the percentage of administered (14)C exhaled in a single-breath collection after the test dose of erythromycin underwent demethylation by CYP3A4. The ERMBT was also administered to 7 age-, sex-, and race-matched healthy controls. Twelve HD patients (6 Hispanic, 3 white, 3 Native American; 8 men, 4 women; mean [SEM] age, 56.2 [5.0] years; mean [SEM] weight, 77.0 [5.6] kg; and 7 controls (4 men, 3 women; mean [SEM] age, 51.3 [5.0] years; mean [SEM] weight, 77.5 [7.4] kg) were enrolled in the study. In the total HD population studied, mean (SEM) CYP3A4 activity did not change significantly after IV iron replacement (1.46 [0.27] vs 1.57 [0.24] (14)C exhaled/h). A subgroup of 7 HD patients had significantly lower CYP3A4 activity before IV iron replacement compared with the other 5 HD patients and controls (mean [SEM] 0.86 [0.24] vs 2.30 [0.26] and 2.10 [0.26] (14)C exhaled/h; P < 0.01). After IV iron replacement, mean (SEM) CYP3A4 activity increased in these 7 HD patients (120.1% [67.1%]); P = 0.04) and it was not statistically different from that of controls (1.50 [0.36] vs 2.10 [0.26]). Overall, IV iron administration had no significant effect on hepatic CYP3A4 activity. However, in a subset of HD patients with low baseline CYP3A4 activity indicated by low ERMBT values, IV iron supplementation was associated with a potentially clinically relevant increase in hepatic CYP3A4 activity. Further studies are needed to clarify mechanisms and clinical implications of this interaction.